Introduction:
In [L2] , the author has proved the existence of the extremal function for the Moser-Trudinger inequality on a compact Riemannian manifold. In [L2] , one of the key proposition is the following for some p ∈ M .
Here α n = nω 1 n−1 n−1 , ω n−1 is the volume of the unit sphere on R n , and
In section 5 of [L2] , the author proved the above proposition with capacity estimate. Since we had no idea on the speed of convergence of the blow up sequence, we had to choose a sequence of Green functions to get the estimate. So the proof seemed too complicated to be understood.
In this short paper, we will use the ideas in [L-L-Y] to simplify the proof. I hope the new proof is easier to be understood .
The proof in this paper depends on the following theorem belong to Carlson and Chang:
Remark: Since we do not get any new results, we will not publish this paper.
Review of results in section 4 of [L2]
where {β k } is an increasing sequence which converges to α n . Then we have
where sign(u k ) is the sign of u k . It is obvious that
, and x k → p. Take a normal coordinate system (U, x)
Moreover, we can get c 1 n−1 k u k ⇁ G in H 1,q (M ) for any q < n, and
, where G is the Green function defined by
We can prove that
Moreover, on any domain Ω which contains p, we have
3 The proof of Proposition 1.1
Let (Ω; x) be a normal coordinate system around p on which p = 0, and g ij = δ ij + o(|x| 2 ).
Then, we can find a constant a, s.t.
, where a is chosen suitably large so that f ≤ 1 on B δ (0). We have
Here, c is a constant. Then
and
Then b δ → 0 as δ → 0 and
On one hand, for any ̺ < δ,
On the other hand, for a fixed ̺,
Hence we get the following identity:
c n n−1 k ), and then we have
where lim
Furthermore, we have
It is easy to be deduced from (2.1) that
for any x ∈ B Lr k (x k ) and sufficiently large k. Hence we get So, we can imply Proposition 1.1 from (2.2).
